Hemoconcentration caused by microvascular dysfunction after blast injuries to the chest and abdomen of rabbits.
One of the important causes of death after blast injuries is reduced blood volume, which typically results from hemorrhage but may also result from nonhemorrhagic causes. Hemoconcentration is one such alternate cause of reduced blood volume, but its mechanism is unclear. Because blood is condensed after chest-abdomen blast injuries in rabbits, a series of experiments was conducted to clarify this phenomenon. Chest-abdomen blast injuries from different distances (10 cm, 15 cm, 20 cm, and 30 cm) were induced in male rabbits. ¹²⁵I-albumin was injected into the blood, and its concentration in different organs was tested at various times after the blast injury. The residual radioactivity in different organs and the pre- and postinjury hematocrit was also tested. Histologic evaluations were conducted to detect the injuries to the different organs. After injury, ¹²⁵I-albumin leaked out of the vessels into organs such as the lungs, liver, and kidneys. The volume of leakage was highly correlated with the distance from the blast. At a distance of 10 cm, the rate of leakage was the highest. The hematocrit was higher for 30 minutes and 3 hours after the injury; 6 hours after the injury, the hematocrit began to return to normal levels. The residual radioactivity of ¹²⁵I-albumin was increased in the heart, brain, lungs, and kidneys, especially at a distance of 10 cm. Histologic evaluation results showed that the cells, microvessels, and organelles of the microvessel endothelial cells in the vital organs, such as the kidneys, were damaged. The preliminary results indicate that microvessels in the lungs and kidneys are the key targets of blast injuries. The damage to the microvessels leads to leakage of albumin, which is one of the important reasons for hemoconcentration in the absence of active bleeding after a blast injury. Treatment should be initiated in victims of blast injuries who are severely wounded as soon as possible after the explosion during the earliest stages of the injury to avoid the occurrence of shock or other severe complications.